02/24/2006 15:4,5 FAX 5098383424 


WELLS ST JOHN PS 


@J004/017 


M 


PAT-NO: 

DOCUMENT- 
IDENTIFIER: 

TITLE: 



JP02002222934A 


SEMICONDUCTOR DEVICE AND MANUFACTURING 
METHOD THEREOF 


PUBN-DATE: 


August 9, 2002 


INVENTOR-INFORMATION: 


NAME 


COUNTRY 


IIZUKA, TOSHIHIRO N/A 
YAMAMOTO, ASAE N/A 

ASSIGNEE-INFORMATION: 

NAME COUNTRY 

NEC CORP N/A 


APPL-NO: JP2001020514 
APPL-DATE: January 29, 2001 

INT-CL(IPC): H01L027/108 , H01L021/8242 
ABSTRACT: 

PROBLEM TO BE SOLVED: To reduce the temperature dependency of the 
leakage current of the capacitor of a semiconductor device which has a MIM 
structure, and further, to improve the reliability of the semiconductor device. 

SOLUTION: In the manufacturing method of the semiconductor device, the film 
of a barrier insulation layer 6 is so formed by an atomic-layer chemical vapor- 
phase epitaxy method as to be deposited on a lower electrode 5 of its capacitor 
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and on its interlayer insulation film 3, and a high-dielectric-constant film 7 is so 
deposited on the barrier insulation layer 6 as to form a capacitor insulation film 8. 
Also, a barrier insulation layer is further formed on the high- dielectric-constant 
film. In this way, an upper electrode 9 covering the capacitor insulation film 8 is 
so provided as to manufacture its capacitor having a MIM structure. Hereupon, 
the flow of the electrons in the film of the barrier insulation layer 6 is subjected to 
a Fowler-Nordheim(F-N) tunnel-current mechanism or a direct tunnel-current 
mechanism. 
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[0054] <RC. *»W<O»2C9ieifi<!0^BtC-3V>-C 

0. 10ium<J5iftH«||-C«J&f«.ai'*y77 s ^VXK: 
MI MI&<n*vt*i'9imti&1Xi>1tei'Zt>i>. ZZ 

[ 0 0 5 5 ] H6 ( a ) (C^f J: -Jfc. mVMtfPSLV 
^U3Va«2 1*BnCSTF»«IR«2 2SrSTI (S 
hallow Trench Isolation)^ 

vm&*z. *tr. y'j3>-a«2i±ty-hie» 

K%^UT^*Savy3V«2 3?:^ffiU. i^teffi 
y 3 i^S 2 3 tOfflStCi^KO^^Ttr'f K «> * -/i^ffi 

[0056] -eu-c, sims^NScoy-x • b-u^y 

Jt8«i2 5S:^^>^AkfR»iakt'»iafl». Kfclf 
U -t-f VUMr&HMki'V a 2 3 ^fflk y -X • 
KW ^ffifljtJB 2 5 (OawriffiKWKi' y IT-fH ■ 2 6 
tiHtfi. CiT, v-'J^-f h'JB2 6<i=7/\*;W^y 

[0057] 2syaySfldrcflmiHt2 7* 

JgfiEU. >' , J3>'ir<tJKT«iaiSI*ft»K2 8&fil®L 

-r^fi^r «. . * lt . * i rara^ws 2 8 ^Bf^^sia 

ittQLT572 9*&!S£t &. lit, 7*9^2 9« 
[005 83 X-yf->-^Xb'^<-S3 0i:m2 

Siaiesjii3 isr«®ur«r«s-if-s. ivt 
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2J|®teii& 3 1 «i- L> 3 >ffi\MV& h . 
[00593 ^WSg2JaSffi»K3 1 <7)Br5£cojgiS£R 
iCtt-f 5l->X y^->^ (R I E) TK^-fXvf-VT'L 
=SSffllSBl3 2 Cut, ivf/^bv 
/s-/I3 0<±, ±g5RI EtfcftSH^-fx-y^V^** 

JT'X y^-V^ h y^-JI 3 0 «-jS«W(efife£l.T± 
la^Sfflffltl 3 2 (£Jgl£3tl& . 

[0060 J <K(C. 06 <b) IC^iofc. gSfflB! 10 
&3 2«rtBt3f^TTSfl^ffi3 3£J&jfc*-£. CcOT 
SSffi3 3lir9^2 9fcg^L-TV^. CCT\ TSff 
®E3 3J±)SJI*<2 0 nmS«<OT i NK-Cfl{j£3*I 
6. 

(00611 tfte. 07 (a) tzzrtJ:?^ TfflEffi 
3 3*JJ:t^2Jiia8fe»H3 l^ffitc:, mio^SfccOfg 
JR-C3iWL^<l:3t=. ^*'JTtgl8«34 trRJ52 n m« 
TA-S-f-KTJBfiiiU iSSJim^K 3 5 SrKS 1 0 

[006 23 fcfc.. 07 (b) izifrtXolC. ?6SS®£ 20 

as 3 5 jii=y < y rmwa 3 6 1 ? v^* ^& 3 7 * jb 

( 0 0 6 3 3 Z4>i i iZ LXffl&LtlM 1 MflBStf)*-* 

08-esttWs. 08-C»±. «!ttfc:Ta5«ffi3 

3fc±ffl«B3 8(BItc:9ltlrt-|.ffiffi$-kor^-|.. #M* 
WtCli, KW>ttftiI2 5±iJ:t^>'y3^a 30 

«2 lSritiffilHafcU ±Sngffi3 8CaEa«SE*9l 

LTSffl(2 5*C). 8 5X?. 1 2 5"CCL.TV>&. 
[00 64] H8A>M3J6J:3fc:, JsJWrcii. g«B 

a. Aurie»®3 4+S'a^&^sai:iajKflc#ttA t ^ 

S^WSSitJi. Fow I erNordhe im (F- 

N) h>*J\s^&&\.Mm&h>*fr#8imil<£ti: 40 

6. 

[0065] mat LX . ft*tf)M I Mtffi<r)*Wi' 

tt»t£T-i>6. -r&fc^ rasaffi3 3±tcs^i:^K 

3 5 A<J&i? 1 0 n mCDXMfcf y ? frXr&J&Ztl. Ufa* 
3 5 ±fcy \* y r^m® 3 6 1 ? y^fVK 3 7 
tT±MW&3&iffiJ&ZtiX^&. 
[0 0663 £«J:-3tcLTJBf£U:M IMfltit*)^ 50 


$^2 002-222934 
1 2 

^•i/^'J-^Sffi«tg*S-01 o^jtr*. 

■C. 010-Cli. MI*C:T»mtli3 3k±fi8mffi3 8fa 

kLTSia (2 5X:> . 8 5X:, 1 2 5T*:L,TH6. 
HI Oj&^W&J: ot. fiytwfllJS-m, SS&+<0'J 

^ff^tf&tV-r^MWn&zt&Zo&Si:*. eft 
fcL 01 2i^aj|Ljfc1*teraiMfcMfc&->T^&. 
[00671 SS2c9ggfifcO»!R-m. K'J TI6I8JS3 4 
#T#lEfii 3 3*ffi(cJgs£&*iS%&K:ov^Titt^LT 
lv6*t s Sl«9S6S^ffi-C@3fcS^«f>TiftWLfccO 
kinase A'J7je8^*^«¥IKfc±S«ffl5!fctf- 

(00683 J*U:tf>fli£tf»B©fc*f ^TJi, TS?«S* 
*^J±JbSJ«fliCffl^*^RIRttT. **5*A (O 
s) fcL<ti*«iHt!»aj*Uil'-'7A (Re) . g 
& (Pt> , a^S-^A (Pd) , oi^A (Rh) £ 

i**A s ni^AfS&0&R&OSffifc^fcSW;W<» 

(Ti) , ^V^U (Ta) . /W-r-^A (R 
u) . ^U^>A ( I r) Sfctt. * 

[0069} ft«V%ti. TS?^ffii65.^t±±^««$rra 

[0070] 4^. memtnimx'ii. authh 

lfcLTr^5^J». S i ONKfcoVvCSiSJ§U:* { , 

[00713 *tz. ±a<nm&nmmx'ii. alcvd 

Jt. iiOALCVDiErsSSm^K-C-ft&ZlBHfc^'Ua 
— (ZrOs ) . "BHb^^-^A (HfOi ) . 
STO (SrTiOa ) 1. BST( (Ba, Sr) T 
iOs > mtt&M^&ifr&lZii^ 05 (b) IZJpLtiV 

DRM. AiJi>ADRM, aftf-^^SrJBV^Sk J:k\ 
(00723 JblfiWlSI»«*JK«Oltgim*J±. zmos 
>J 3 ^>>A (ZrOi ) X*<7)itimWi 2 5 . ~WHt 

(HfOj ) T3 0, STO (SrTiO 
a IIT'10 0, BST ( (Ba, S r ) T i Oa ) M 
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T3 0 0^i£J£LT3fi&tf>«V*gft|fe|§!Slfc* 
*C~3 5 0"CTJ:V , >. 

[007 3] Sfc. ±^LA:ALCVDfet'Ji£<Oj:d 
*&giJHklB*l£IB1-& fc . cco-mmtt&i: M I Mffl 

5. =5rfc. £W.k3*&^flmi:Ji«tf)k<9£«Jf L- 

[00741 

tc. B84'^)fll : FOSfDfl* f F owler Nordhei 
m (F-N) h^^;t/*8iafllA*^iiI»hV^U« 

JB-ffc^SfflJSil ( A l c v D > ffi-C^fiS-T h . 
100 7 5] *SMmJu £SI8»R*>ifi 

[0076] CIO J: 3 K LT . MI M«i&tfWf ? 

[BliS<0fS4tr^] 30 

[021 _LI2M I M«it*+AV?0-$ifc*:L*:BiE 
[03 ] 8iJtf>M I Mfftt^vsu^o-li^LfcBfll! 

mx-s>h. 

[04 ] 3MM^ttBlilR0JSRSttfrlBm-&«:«> 
4. 


«Fffi2002-222934 
1 4 

4. 

[06] *»Wwm2<OSSte^SS*-SiBB-t67t i 6iOM 
[07 ] JhiEM I M»i§4f +^>-^<JDSBiXS<OlS& £ 
[981 *W$<»m±*%L*S$tZ1Zto<ny : 77X-hh. 

m 1 0 ] Jh£fi!*«0M I MflfiS=«r ^^?<0$fflti 

■4>«> v - * sat £ yx-hh. 

[sin flaw>ft»r»«LfcM 1 Mflua^^y<^ 

(0121 fl!^^TOtl«B£3ra*-$fctf>*>S4K 

+<o u - 9 msi<Dmffi&mit&&t:Kt'y ? 7 x-h s . 

1. 2 1. 10 1 J/'JaySfi 

2. 102 ffifl&B 

3. 103 Bffl&ftB! 

4. 29. 104 7*5^ 

5. 33. 105 T®mm 

6. 6a. 34 'turtetM 

7. 35 Sf^l&^K 

8. 106 wmmm 

9. 38. 107 ±3JSffi 
10.11 £f8H 

22 *?*hmm 
2 3 MMS/yavJi 

2 4 1M 

2 5 V-* • FW VtS«UB 

2 6 MJim** 

2 7 «!Ste»)BI 

28 isiiarsitasss 

3 0 infy^bityi-I 

31 ^2jg^ffi»iei 

32 ^fifflran, 

3 6 A'JTSS® 

37 * ^y^'rvm 
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